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FOREWARD 


This  volume  and  its  companion  contain  the  proceedings  of  an  AR6 
workshop  on  logistics  research  held  at  the  George  Washington  Uni¬ 
versity  on  7-9  May  1984.  The  ARO  workshop  concept  is  to  bring  a 
dozen,  or  so,  researchers  in  a  well  defined  scientific  area  together 
with  Army  scientists  and  engineers  with  similar  interests.  The  pri¬ 
mary  goal  of  these  workshops  is  communication.  Formal  presentations 
by  each  group  stimulate  discussions,  which  in  many  cases,  develop 
into  very  productive  long  range  interactions.  At  a  more  basic  level, 
the  Army  participants  are  presented  with  a  survey  of  recent  results 
while  the  researchers  are  presented  with  new  motivating  problems  for 
future  research. 

Logistics  is  a  very  broad  field  of  endeavor,  encompassing  many 
academic  disciplines.  For  example,  logistics  practice  uses  concepts 
from  management  science,  mathematical  optimization  theory,  network 
analysis,  reliability,  quality  control,  queing  theory,  and  many 
others.  Because  of  this  broad  nature,  the  ARO  workshop  concept  does 
not  naturally  accommodate  this  topic.  There  is,  however,  a  mounting 
interest  in  logistics  research  at  all  levels  within  the  Department  of 
the  Army  because  of  the  realization  that  the  life  cycle  logistic 
costs  of  a  weapon  system  amount  to  several  times  its  initial  develop¬ 
ment  and  production  costs.  Since  there  is  no  formal  comprehensive 
outline  of  specific  problems  or  issues  whose  solutions  could  stream¬ 
line  the  practice  of  logistics  in  the  Army,  this  workshop  was  a  first 
step  in  establishing  the  necessary  dialog  for  developing  such  an 
outline,  at  least  for  that  part  of  the  scientific  community  with 
which  ARO  interacts.  It  is  hoped  that  there  will  be  a  series  of 
follow-on  meetings  which  will  focus  on  more  specialized  topics  of 
interest  to  researchers  and  the  Army  alike.  These  meetings  will 
likely  take  the  form  of  workshops,  working  group  meetings,  and  other 
committee  functions.  Each  will  have  its  own  format  and  goal. 

This  workshop  began  with  a  special  keynote  presentation  by  Mr. 
Walter  W.  Hollis,  Deputy  Undersecretary  of  the  Army,  Operations 
Research.  Mr.  Hollis  developed  the  very  broad  outlines  of  the 
logistics  problem  from  the  perspective  of  his  office,  while  subse¬ 
quent  presentations  gave  more  highly  resolved  treatments  of  this 
problem.  The  papers  presented  by  the  academic  researchers  also 
followed  this  general  pattern.  An  effort  was  made  to  group  the 
academic  talks  with  the  Army  talks  which  were  most  similar  in  con¬ 
tent,  in  the  workshop  agenda. 

The  agenda  is  produced  in  the  beginning  pages  of  the  first  volume 
of  these  proceedings.  Because  of  the  pressure  of  work,  some  of  the 
participants  were  not  able  to  provide  a  copy  of  their  papers.  The 
reproduction  of  the  proceedings  was,  therefore,  delayed  to  accom¬ 
modate  as  many  of  the  papers  as  possible. 


The  presentations  of  the  Army  participants  tend  to  be  factual 
outlines  of  mission  oriented  work  competently  performed  over  a  long 
period  of  time.  The  academic  papers,  on  the  other  hand,  are  reports 
of  recent  research  results  along  with  directions  for  current  and 
future  research.  The  continuing  nature  of  academic  research  is 
reflected  in  the  fact,  that  the  titles  of  the  papers  in  the  latter 
category  differ  from  the  titles  given  in  the  agenda.  Due  to  the  very 
different  nature  of  the  two  types  of  talks,  therefore,  the  pro¬ 
ceedings  are  compiled  in  two  volumes.  It  is  hoped  that  this  will 
make  it  a  more  useful  document. 
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KEYNOTE  ADDRESS 

A  CONCEPT  FOR  THE  EVALUATION  OF  LOGISTIC  SUPPORTABILITY 


Walter  W.  Hollis 

Deputy  Undersecretary  of  the  Army 
Operations  Research 


Summary  of  Mr.  Walter  W.  Hollis'  Keynote  Address 

at 

ARO  Workshop  on  Logistics  R&D 
George  Washington  University 
7  May  1984 


Mr.  Hollis  opened  his  remarks  by  making  four  points-- 

Supportabil ity  is  an  important  and  timely  topic. 

Life  cycle  costs  for  most  systems  dominated  by  support  costs. 

Logistics  R&D  has  at  least  two  components-- 

R&D  to  increase  the  productivity  of  Combat  Service  Support  Units,  and 

R&D  as  a  part  of  system  design  to  ensure  reliability  and  maintainability 
are  inherent  in  it. 

In  connection  with  the  latter  point  he  observed  that  he  was  concerned  that 
the  creation  of,  for  example,  reliability  departments,  may  have  led  us  to  forget 
the  very  excellent  concept  of  interdisciplinary  design  teams.  He  pointed  out 
that  we  should  not  develop  a  we  and  thee  attitude. 

Following  these  general  remarks,  Mr.  Hollis  turned  to  the  topic  of  Logistics 
Supportability  Evaluations  in  support  of  the  acquisition  process.  He  emphasized 
the  point  that  such  evaluations  to  be  credible  could  not  rely  on  test  data  alone. 

It  was  explained  in  connection  with  this  point  that  tests  of  size  and  length 
sufficient  to  a  credible  assessment  would  be  unaffordable  and  would  suffer  from 
what  is  called  the  "persistence  of  the  situational  variable,"  <d  .e. ,  one  set  of 
initial  conditions  -  scenario,  unit,  test  location,  etc. 

The  challenge  then  to  those  who  desire  to  evaluate  logistic  supportability 
is  to  find  the  proper  mixture  of  test  and  simulation.  Tests  can  provide  the 
basic  data  as  to  the  reliability  and  maintainability  of  specific  item  level 
systems  (a  tank,  for  example)  repair  times,  frequency  of  parts  usage  but  cannot 
provide  realistically  the  impact  of  the  supply  system  on  supportability  nor  the 
assessment  of  the  impact  of  the  new  item  level  system  on  the  next  higher  level 
system  in  which  it  is  embedded.  The  more  rearward  the  need  to  assess  support- 
ability  the  more  need  for  simulation  as  an  evaluation  tool. 

Mr.  Hollis  left  with  the  mathematicians  in  the  audience  the  request  that 
they  think  about  existing  simulations  of  the  supportability  process,  reflect  on 
the  adequacy  of  these  and  suggest  better  approaches  to  the  process  of  logistic 
supportability  assessment. 


Michael  F.  McGrath 

Office  of  the  Secretary  of  Defense 
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There  are  two  documents  associated  with  the  LSA/SLAR  program.  One  document  is 
MIL-STD-13B8-1A,  Logistic  Support  Analysis.  This  standard  recently  underwent  a  major 

revision  and  was  published  in  Oct  84. 
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,1S  ^hown,  the  LSAR  is  primarily  the  record  keepi 
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In  1982,  HQ  DARCOM  directed  that  a  study  be  conducted  to  determine  where  the  ILS 
program  could  be  improved  to  be  more  responsive  to  the  needs  of  Army  materiel 
developers  and  users.  One  of  the  needs  identified  was  to  establish  an  LSA  center 

nf  pv[mrM<-,p  find  appoint  an  ISA  Pv<">ciiti  vr>  ,\nont  . 


MRSA  was  designated  as  the  LSA  executive  agent  in  Sep  82,  by  HQ  DARCOM. 
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Before  a  technique  can  be  included  in  the  techniques  guide,  it  must  meet  these  criteria. 
Exportability  can  be  waived  for  proprietary  models  that  have  good  application  merits. 

If  a  technique  is  undergoing  development,  criteria  elements  may  be  waived  until  the 
technique  matters. 
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I  would  like  to  discuss  the  methodology  MRSA  applies  to  conduct 
a  LSA  Technique  Technical  Review  and  analysis  or  TRA,  the  products 
of  the  TRA  and  the  method  of  documenting  the  analysis  results. 
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These  are  some  of  the  findings  within  the  TRA  report  that  would 
be  of  value  to  a  potential  user  of  the  technique.  The  more 
inportant  finding  would  be  the  LSA  tasks  to  which  the  technique 
rnuld  be  applied. 
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are  addressed  for  each  technique.  The  types  of  analyses 
investigated  may  not  be  limited  to  that  defined  in  the  technique 

documentation. 
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of  Repair  Analysis  (LORA)  and  it  is  in  this  area  that  MRSA  will 
concentrate  for  the  next  series  of  TRA's.  There  are  approximately 
25  known  LORA  techniques.  MRSA  has  initiated  TRA  action  on  the 
six  more  significant  techniques.  Shown  here. 
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Another  ta$k  in  which  MRSA  has  initiated  actions  is  that  of 
establishing  a  library  of  non  weapon  system  peculiar  input 
parameters.  The  standardized  input  paramters  will  be  used  as 
inputs  to  appropriate  techniques.  31  parameters  have  been 
identified  to  date. 


lical  Working  Group  has  also  been  es 
;andardizing  the  LSA  techniques  with 
de  assistance  to  technique  users. 
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These  are  some  of  the  major  actions  at  MRSA  with  respect  to 
LSA  techniques  that  have  been  addressed.  Many  have  already 
been  initiated. 


LOGISTICS  OPERATIONAL  EFFECTIVENESS  NETWORK  ANALYSIS 

Maureen  Stark 

US  Army  Ballistic  Research  Laboratory 
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WE  ARE  WORKING  ON  THESE  PROBLEMS  (E.G.,  PRESSURIZED  RE-FUEL  SYSTEM;  ARMORED  FORWARD 
AREA  RE-ARM  VEHICLE),  BUT  THEY  REQUIRE  RsD,  AND  SOLUTION  IS  YEARS  AWAY, 
oo  TODAYS  LOGISTICS  SYSTEM  IS  INCAPABLE  OF  PROVIDING  ADEQUATE  SUPPORT  FOR  THE 
TYPE  OF  COMBAT  ENVISIONED  FOR  THE  TWENTY-FIRST  CENTURY. 


MOREOVER,  WE  CAN'T  PLAN  TO  FIGHT  OR  SUPPORT  THE  NEXT  WAR  THE  WAY  WE  DID  VIETNAM 
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FUEL  CONSUMPTION  IN  A  DAY  OF 

COMBAT 


SLIDE  4  ON 
FUEL  CONSUMPTION 

0  FUEL  CONSUMPTION  IS  A  MAJOR  PROBLEM. 

o  NEW  EQUIPMENT  TYPICALLY  JSES  MORE  FUEL  THAN  THAT  WHICH  IT  REPLACES, 
o  TWO  EXAMPLES-- 
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THREE  DAYS  OF 
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ONE  ASPECT  OF  THE  SOLUTION  IS  TO  "LIGHTEN  THE  DIVISION"  (E.G.,  GET  RID  OF  UNEEDED 
OR  SELDOM  USED  EQUIPMENT,  SUBSTITUTE  AGILITY  AND  FIREPOWER  FOR  MASS).  THIS  STILL 
LEAVES  A  LARGE  LOGISTICS  CHALLENGE  -  (PAUSE  FOR  NEXT  SLIDE) 


LOGISTICS 

IMMUTABLES 


CERTAIN  THINGS  ARE  IMMUTABLE 
NOW  -  IN  20  YEARS  -  IN  100  YEARS 


MENT  TAKES  SMART  PEOPLE  TO  OPERATE  AND  SMARTER  ONES  TO  MAINTAIN  -  BUT 
ELOP  BETTER  BUILT-IN  TEST  EQUIPMENT,  THEY  CAN  DO  IT  QUICKER  AND 
FAULT  DETECTION  LOCATION  SYSTEM  (FDLS)  IN  THE  APACHE  IS  AN  EXAMPLF. 


BATTLEFIELD  PERSPECTIVE  YEAR  2000 


MAJOR  RESOURCE  REQUIREMENTS 
CONSTRAINED  RESOURCES 


(SUOE  7  (DELETED) 

(SLIDE  8  ON) 

BATTLEFIELD  PERSPECTIVE  -  (21ST  CENTURY/YEAR  2000  AND  BEYOND) 

o  THIS  IS  A  LOGISTICAN'S  PERSPECTVE  OF  THE  BATTLEFIELD  OF  THE  21ST  CENTURY. 
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FUNCTIONAL  SYSTEM 

•  SLOW,  COMPLEX 

•  MANPOWER  INTENSIVE 

•  MULTIPLE  STOCKAGE  LEVELS 
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THE  MATERIEL  OBJECTIVE, 

MATERIEL  OBJECTIVE  IS  FOR  THE  ARMY  TO  HAVE  EQUIPMENT  WHICH  MEETS  ITS  NEEDS  INTO 
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DISTRIBUTION  CHALLENGE. 

o  AT  THE  RISK  OF  BEING  REDUNDANT,  THE  DISTRIBUTION  SYSTEM  OF  THE  FUTURE  MUST  BE  BASED 
ON  RESPONSIVE  RESUPPLY,  AUTOMATIC  INVENTORY  STATUS  REPORTING,  AND  PREDICTIVE  DEMAND 
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DISTRIBUTION 


DISTRIBUTION  BASED  ON  DEMAND 
CONTINUOUS  FORWARD  MOVEMENT 
CONSOLIDATED  SHIPMENTS 
THROUGH  PUT 


OUR  DISTRIBUTION  OBJECTIVE  IS  TO  ENSURE  THAT  THE  RI6HT  MATERIEL  IS  DISTRIBUTED  TO  THE 
RIGHT  PLACE,  ON  TIME,  AND  IN  THE  QUANTITY  REQUIRED. 
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SUPPLY  CHALLENGES, 
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SYSTEMS  (C&C,  FIRE  SUPPORT,  AIR  DEFENSE,  AND  INTELLIGENCE), 
oo  EQUALLY  RELIABLE  AND  SURVIVABLE  LOGISTICS  COMMUNICATIONS  AND  DATA  LINKS. 


MATERIEL  MANAGEMENT  OBJECTIVE. 

THE  "CAPSTONE"  OBJECTIVE  IS  THE  MATERIEL  MANAGEMENT  OBJECTIVE. 
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oo  25  PERCENT  OF  REQUIREMENT  IS  HNS 
oo  14  PERCENT  IN  ACTIVE  COMPONENT 

oo  36  PERCENT  IN  RESERVE  COMPONENTS  (EQUATES  TO  72  PERCENT  OF  U.  S.  STRUCTURE) 
(SLIDE  25  OFF) 


REDUCE  LOGISTIC  CONSTRAINTS,  THROUGH 
TECHNOLOGY,  ON  THE  AIRLAND  BATTLEFIELD 
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RESULTING  DATA  TYPES 
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PRODUCT  A  "POT"  OF  EFFECTS  DATA 
FOR  THE  SPECIFIED  CONDITION 

CONDITION 
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ABSTRACT :  The  thrust  of  the  paper  is  to  develop  an  approach  which 

quantifies  ILS  assessments  and  which  provides  a  measure 
of  risk  in  terms  of  the  system  meeting  logistic  objectives 
at  the  time  of  fielding.  The  proposed  process  provides 
as  objectives  a  performance  envelope  which  varies  over  time 
and  which  takes  into  account  learning  curve  phenomena  and 
hardware/software  improvements.  This  permits  demonstrated 
performance  to  be  tracked  against  a  specified  performance 
envelope  as  well  as  to  have  future  performance  forecasted. 

In  assessing  the  applicability  of  risk  assessment  to  ILS 
quantification,  the  methodology  was  designed  so  as  to 
complement  the  MIL  Standard  1388- 1A  and  the  Logistic 
Support  Analysis  (LSA)  Process.  This  was  accomplished  by 
developing  risk  assessment  procedures  for  use  under  two 
modes.  First,  the  process  could  be  employed  as  a  PMO 
management  tool  to  assess  ILS  Product  Development  in  terms 
of  cost  and  schedule  which  represents  a  classical  use  of 
risk  assessment.  Alternatively,  risk  assessment  can  be 
employed  to  assess  the  impacts  which  ILS  Product  Performance 
has  upon  the  Army  in  the  field.  The  second  mode  represents 
an  application  of  risk  assessment  procedures  which  has  not 
received  extensive  application  in  the  past.  In  summary, 
the  paper  describes  a  methodology  which  provides  for  a 
systematic  review  of  all  15  assessment  areas  (defined  under 
AR  700-127)  and  which  weights  them  by  their  wartime  criticality. 
This  process  synthesizes  available  data  with  current  expert 
insight  into  an  overall  system  review  which  quantifies  impacts 
in  terms  of  resource  shifts,  operating  and  support  cost  deltas, 
and  availability  changes. 
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